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DETAILED ACTION 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

Claim 18 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. In this case claim 18 includes only limitations of the parent claim 
12 and thus does not further limit the base claim. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-1 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete for 
omitting essential structural cooperative relationships of elements, such omission amounting to a 
gap between the necessary structural connections. See MPEP § 2172.01. 

Regarding claim 1 the omitted structural cooperative relationships are: the selection of 
the first opening and second opening with respect to the first voltage, second voltage, first 
distance, second distance, and a third distance. In this instance 5 variables are listed without 
sufficient association between the variables to reasonable establish a relationship that would 
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enable one of ordinary skill in the art to select the opening sizes required to create a spot size less 
than 40nm. 

Claims 2-11 are rejected due to their dependency on rejected claim L 
Claim 28 recites the limitation "one display device" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

For the purposes of examination it is assumed that claim 28 was intended to depend upon 
claim 27 instead of claim 25 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

Claims 12, 14, 27-29, 42- 44, and 57-59 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Moyer et al. (US 6,137,213). 

Regarding claims 12, 29, 44, and 59, Moyer discloses (see figure 2) an electrostatic lens 
including an emitter layer (102), a lens layer (1 12), a shield layer (118), and an anode (104) 
formed in that order. (Column 5 lines 20-35). All layers indicated above are separately held at 
potentials necessary to create the desired spot size on the anode for the FED. Further the 
relationships of the openings in the first and second layers along with the various positions of the 
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layers are determined by the desired spot size of the device. (Column 1 lines 11-19). The use of 
a shield layer with any positive voltage serves to reduce the electrostatic attraction between the 
lens layer and the anode. 

Regarding claims 27, 28, 42, 43, 57, and 58, Moyer discloses the FEDs as disclosed for 
use in a Cathodoluminescent display. In this case, the FEDs form a display device that is further 
modified by a display signal forming an electronic device for the display of variable images. 

Regarding claim 14, the emitter tips are of the spindt type as indicated in the drawings. 

Claims 29, 33, 38, 42 and 43 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chen. (US 5,223,764). 

Regarding claims 29, and 33, Chen discloses (see figure 6a) a field emission device 
including a cathode layer (K), a focusing lens further including a lens layer (G2) and a shield 
layer (G3), and an anode (G5) formed in that order. (Column 8 lines 7-24). Both the shield layer 
and the anode layer are held at the same potential Further the diameter of the lens layer and the 
shield layer are substantially the same. Further the use of an anode potential on the shield layer 
necessarily reduces the electrostatic attraction between the lens layer and the anode layer. 

Regarding claim 38, Chen discloses a voltage on the G2 grid of less than 0. 12 times the 
Anode voltage. In this case the anode voltage is several KV meaning that the difference is much 
greater than 500 volts. (Column 6 lines 25-27). 

Regarding claims 42 and 43, Chen discloses the electron emitter described in the 
rejection of claim 29 above for use in a Cathode Ray Tube as a display device. The display 
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device further including inputs for a variable signal allowing for use as a TV receiver for 
example. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-11, 13, 15-26, 30-41, 45-56; and 60-66 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Moyer et al. (US 6,137,213). 

Regarding claim 1, Moyer discloses (see figure 2) an electrostatic lens including a 
cathode (102), a first conductive layer (1 12), a second conductive layer (118), and an anode 
(104) formed in that order. (Column 5 lines 20-35). All layers indicated above are separately 
held at potentials necessary to create the desired spot size on the anode for the FED. Moyer does 
not appear to specify the potentials of the second conductive layer and the anode being 
substantially equal. However the recitation of the second conductive layer being held at a second 
voltage substantially equal to the anode voltage has not been given patentable weight because is 
considered an intended used recitation. It has been held that a recitation with respect to the 
manner in which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus satisfying the claimed structural limitations. In this 
case there is no structural limitations distinguishing the claimed apparatus from the prior art by 
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the inclusion of the recitation in question. Further the relationships of the openings in the first 
and second layers along with the various positions of the layers are determined by the desired 
spot size of the device. (Column 1 lines 11-19). In this case it would have been obvious to one 
of ordinary skill in the art to create a spot size of 40nm by changing the distances between the 
various layers and altering the widths of the openings in the first and second layers as it well 
known in the art. 

Regarding claims 2 and 3, Moyer does not appear to specify the distances, relative or 
absolute, between the various layers as claimed by the applicant. However the applicant fails to 
identify the use of the specific distances and ratios between the various layers to solve any 
problem or yield any unexpected result that is not within in the scope of the teachings relied 
upon. Further the variance of these distances is well known in the art as disclosed above to 
control the spot size and overall capacitance of the device. It would have been an obvious design 
choice to one having ordinary skill in the art to use the specific distances and ratios between the 
various layers as claimed by the applicant in the device as taught by Moyer, since such a 
modification would involve a mere optimization of the separation distances as is known in to 
provide the optimal spot size. 

Regarding claim 4, Moyer does not appear to specify the distances, relative or absolute, 
between the various layers as claimed by the applicant in addition to the diameter of the holes in 
the first two layers being 7.2micrometers. However the applicant fails to identify the use of the 
specific distances and ratios between the various layers in addition to the diameter of the holes in 
the first two layers being 7.2micrometers to solve any problem or yield any unexpected result 
that is not within in the scope of the teachings relied upon. Further the variance of these 
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distances and hole diameters is well known in the art as disclosed above to control the spot size 
and overall capacitance of the device. It would have been an obvious design choice to one 
having ordinary skill in the art to use the specific distances and ratios between the various layers 
in addition to the diameter of the holes in the first two layers being 7.2micrometers as claimed by 
the applicant in the device as taught by Moyer, since such a modification would involve a mere 
optimization of the separation distances and hole diameters as is known in the art to provide the 
optimal spot size. 

Regarding claim 5, Moyer does not appear to specify the force created between the 
cathode and the anode being less than about 0.3 Newtons/cm 2 . However it is well known in the 
art to adjust the force between the cathode and anode by altering the potentials and spacings of 
the various layers including the cathode, anode, and gate electrode. Further reducing the force 
between the cathode and anode decreases the structural tension of the device thus enabling 
cheaper and easier manufacture. Thus it would have been obvious to one of ordinary skill in the 
art to limit the force created between the cathode and the anode to less than about 0.3 
Newtons/cm in the electrostatic lens disclosed by Moyer in order to provide for cheaper and 
easier manufacture. 

Regarding claim 6, Moyer does not appear to specify the spot size being less than about 
10 nm. However Moyer discloses the manipulation of the various spacings of the layers to 
control and minimize the spot size. Further reducing the spot size allows for advantageously 
increasing resolution in the end device. Thus it would have been obvious to one of ordinary skill 
in the art to change the spacings of the plates to create a spot size being less than about 10 nm in 
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the electrostatic lens disclosed by Moyer in order to advantageously increase resolution in the 
end device. 

Regarding claim 7, the Examiner notes that the claim limitation that "wherein the 
sensitivity of the lens and shield geometry due to fabrication process variations is minimized" is 
drawn to a process of manufacturing which is incidental to the claimed apparatus. It is well 
established that a claimed apparatus cannot be distinguished over the prior art by a process 
limitation. Consequently, absent a showing of an unobvious difference between the claimed 
product and the prior art, the subject product-by-process claim limitation is not afforded 
patentable weight (see MPEP 2113). Therefore, it is the position of the examiner that it would 
have been obvious to one of ordinary skill in the art that the electrostatic lens disclosed by Moyer 
is at least a fully functional equivalent to the Applicant's claimed electrostatic lens as all 
structural limitations of the product are met in the prior art as taught. 

Regarding claim 8, Moyer does not appear to specify the difference of the potentials of 
the second conductive layer and the first conductive layer being about 700 volts. However the 
recitation of the difference of the potentials of the second conductive layer and the first 
conductive layer being about 700 volts has not been given patentable weight because is 
considered an intended used recitation. It has been held that a recitation with respect to the 
manner in which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus satisfying the claimed structural limitations. In this 
case there is no structural limitations distinguishing the claimed apparatus from the prior art by 
the inclusion of the recitation in question. Therefore, it is the position of the examiner that it 
would have been obvious to one of ordinary skill in the art that the electrostatic lens disclosed by 
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Moyer is at least a folly functional equivalent to the Applicant's claimed electrostatic lens as all 
structural limitations of the product are met in the prior art as taught. 

Regarding claim 9, the Examiner notes that the claim limitation that "wherein the fist 
conductive layer and the second conductive layer are formed using semiconductor thin-film 
technology" is drawn to a process of manufacturing which is incidental to the claimed apparatus. 
It is well established that a claimed apparatus cannot be distinguished over the prior art by a 
process limitation. Consequently, absent a showing of an unobvious difference between the 
claimed product and the prior art, the subject product-by-process claim limitation is not afforded 
patentable weight (see MPEP 2113). Therefore, it is the position of the examiner that it would 
have been obvious to one of ordinary skill in the art that the electrostatic lens disclosed by Moyer 
is at least a folly functional equivalent to the Applicant's claimed electrostatic lens as all 
structural limitations of the product are met in the prior art as taught. 

Regarding claim 10, the emitter tips are of the spindt type as indicated in the drawings. 

Regarding claim 11, Moyer does not appear to specify the use of flat emitter tips, 
however the use of flat emitter tips, as a substitute for spindt type emitter tips, is well known in 
the art. It has been held to be within the general skill of a worker in the art to select a known 
substitute on the basis of its suitability for the intended use as a matter of obvious design choice. 
Thus, it would have been obvious to one having ordinary skills in the art at the time the invention 
was made to use a flat type emitter instead of a spindt type emitter, since the selection of known 
substitutes for a known purpose is within the skill of the art. 

Regarding claims 18, 33, and 48, Moyer discloses the device as claimed (see rejection of 
claims 12, 29, and 44, above) but does not appear to specify the use of holes in the shield and 
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lens layer held at substantially the same diameter. However the applicant fails to identify the use 
of holes in the shield and lens layer held at substantially the same diameter to solve any problem 
or yield any unexpected result that is not within in the scope of the teachings relied upon. 
Further the variance of hole diameters is well known in the art as disclosed above to control the 
spot size. In this case using hole diameters of the same size would beneficially limit off axis 
emittance from enabling cross talk in neighboring cells. It would have been an obvious design 
choice to one having ordinary skill in the art to use of holes in the shield and lens layer held at 
substantially the same diameter as claimed by the applicant in the device as taught by Moyer, 
since such a modification would involve a mere optimization of the hole diameters as is known 
in the art to beneficially limit off axis emittance from enabling cross-talk in neighboring cells 
and to limit spot size. 

Regarding claims 13, 16, 17, 24, 30-32, 39, 45-47, 54, 60-63, and 66, Moyer discloses the 
device as claimed (see rejection of claims 12, 29, 44, and 59 above) but does not appear to 
specify the distances, relative or absolute, between the various layers as claimed by the applicant. 
However the applicant fails to identify the use of the specific distances and ratios between the 
various layers to solve any problem or yield any unexpected result that is not within in the scope 
of the teachings relied upon. Further the variance of these distances is well known in the art as 
disclosed above to control the spot size and overall capacitance of the device. It would have 
been an obvious design choice to one having ordinary skill in the art to use the specific distances 
and ratios between the various layers as claimed by the applicant in the device as taught by 
Moyer, since such a modification would involve a mere optimization of the separation distances 
as is known in to provide the optimal spot size. 



Application/Control Number: 09/882,933 Page 1 1 

Art Unit: 2879 

Regarding claim 15, Moyer discloses the device as claimed (see rejection of claim 12 
above) does not appear to specify the use of flat emitter tips, however the use of flat emitter tips, 
as a substitute for spindt type emitter tips, is well known in the art. It has been held to be within 
the general skill of a worker in the art to select a known substitute on the basis of its suitability 
for the intended use as a matter of obvious design choice. Thus, it would have been obvious to 
one having ordinary skills in the art at the time the invention was made to use a flat type emitter 
instead of a spindt type emitter, since the selection of known substitutes for a known purpose is 
within the skill of the art. 

Regarding claims 19, 34, 49, and 64, Moyer discloses the device as claimed (see rejection 
of claims 12, 29, 44, and 59 above) but does not appear to specify the diameter of the hole in the 
first layer being 7.2micrometers. However the applicant fails to identify the use of the specific 
diameter of the hole in the first layer being 7.2micrometers to solve any problem or yield any 
unexpected result that is not within in the scope of the teachings relied upon. Further the 
variance of hole diameters is well known in the art as disclosed above to control the spot size of 
the device. It would have been an obvious design choice to one having ordinary skill in the art to 
use the diameter of the hole in the first layer being 7.2micrometers as claimed by the applicant in 
the device as taught by Moyer, since such a modification would involve a mere optimization of 
the hole diameter as is known in the art to provide the optimal spot size. 

Regarding claims 20, 35, and 50, Moyer discloses the device as claimed (see rejection of 
claims 12, 29, and 44, above) but does not appear to specify the force created between the 
cathode and the anode being less than about 0.3 Newtons/cm 2 . However it is well known in the 
art to adjust the force between the cathode and anode by altering the potentials and spacings of 
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the various layers including the emitter layer, anode, and lens electrode. Further reducing the 
force between the emitter layer and anode decreases the structural tension of the device thus 
enabling cheaper and easier manufacture. Thus it would have been obvious to one of ordinary 
skill in the art to limit the force created between the emitter layer and the anode to less than 
about 0.3 Newtons/cm in the electrostatic lens disclosed by Moyer in order to provide for 
cheaper and easier manufacture. 

Regarding claims 21, 22, 36, 37, 51, and 52, Moyer discloses the device as claimed (see 
rejection of claims 12, 29, and 44 above) but does not appear to specify the spot size being less 
than about 10 nm. However Moyer discloses the manipulation of the various spacings of the 
layers to control and minimize the spot size. Further reducing the spot size allows for 
advantageously increasing resolution in the end device. Thus it would have been obvious to one 
of ordinary skill in the art to change the spacings of the plates to create a spot size being less than 
about 10 nm in the electrostatic lens disclosed by Moyer in order to advantageously increase 
resolution in the end device. 

Regarding claims 23, 38, and 53, Moyer discloses the device as claimed (see rejection of 
claims 12, 29, and 44 above) but does not appear to specify the difference of the potentials of the 
shield layer and the lens layer being about 500 volts. However the recitation of the difference of 
the potentials of the shield layer and the lens layer being about 500 volts has not been given 
patentable weight because is considered an intended used recitation. It has been held that a 
recitation with respect to the manner in which a claimed apparatus is intended to be employed 
does not differentiate the claimed apparatus from a prior art apparatus satisfying the claimed 
structural limitations. In this case there is no structural limitations distinguishing the claimed 
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apparatus from the prior art by the inclusion of the recitation in question. Therefore, it is the 
position of the examiner that it would have been obvious to one of ordinary skill in the art that 
the electrostatic lens disclosed by Moyer is at least a fully functional equivalent to the 
Applicant's claimed electrostatic lens as all structural limitations of the product are met in the 
prior art as taught. 

Regarding claims 25, 26, 40, 41, 55, and 56, Moyer discloses the device as claimed (see 
rejection of claims 12, 29, and 44 above) but does not appear to specifically state the use of the 
FEDs as disclosed in a mass storage device, however Moyer does teach the use of the FED in 
other areas besides display devices. Further it is well known in the art to use field emitters in 
mass storage devices and is well known to use mass storage devices in electronic devices. Thus 
it would have been obvious to one having ordinary skill in the art to use the FED as disclosed by 
Moyer in Mass storage devices and electronic devices using the mass storage devices in improve 
the focusing characteristics and thus the accuracy and density of the mass storage device. 

Regarding claim 65, Moyer discloses the device as claimed (see rejection of claims 63 
above) but does not appear to specifically state the use of the FEDs as disclosed in a mass 
storage device, however Moyer does teach the use of the FED in other areas besides display 
devices. Further it is well known in the art to use field emitters in mass storage. Thus it would 
have been obvious to one having ordinary skill in the art to use the FED as disclosed by Moyer 
in Mass storage devices in improve the focusing characteristics and thus the accuracy and density 
of the mass storage device. 
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Claims 30-32, 34-37, and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen. (US 5,223,764). 

Regarding claims 30, 31, 32, and 39, Chen teaches the device as claimed (see rejection of 
claim 29 above) but does not appear to specify the distances, relative or absolute, between the 
various layers as claimed by the applicant. However the applicant fails to identify the use of the 
specific distances and ratios between the various layers to solve any problem or yield any 
unexpected result that is not within in the scope of the teachings relied upon. Further the 
variance of these distances is well known in the art as disclosed above to control the spot size 
and overall capacitance of the device. It would have been an obvious design choice to one 
having ordinary skill in the art to use the specific distances and ratios between the various layers 
as claimed by the applicant in the device as taught by Chen, since such a modification would 
involve a mere optimization of the separation distances as is known in to provide the optimal 
spot size. 

Regarding claim 34, Chen teaches the device as claimed (see rejection of claim 29 above) 
but does not appear to specify the diameter of the hole in the lens being 7.2micrometers. 
However the applicant fails to identify the use of the diameter of the hole in the lens being 
7.2micrometers to solve any problem or yield any unexpected result that is not within in the 
scope of the teachings relied upon. Further the variance of hole diameters is well known in the 
art to control the spot size. It would have been an obvious design choice to one having ordinary 
skill in the art to use a diameter of the hole in the lens being 7.2micrometers as claimed by the 
applicant in the device as taught by Chen, since such a modification would involve a mere 
optimization of the hole diameters as is known in the art to provide the optimal spot size. 
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Regarding claim 35, Chen teaches the device as claimed (see rejection of claim 29 above) 
but does not appear to specify the force created between the cathode and the anode being less 
than about 0.3 Newtons/cm 2 . However it is well known in the art to adjust the force between the 
cathode and anode by altering the potentials and spacings of the various layers including the 
cathode, anode, and focus electrode. Further reducing the force between the cathode and anode 
decreases the structural tension of the device thus enabling cheaper and easier manufacture. 
Thus it would have been obvious to one of ordinary skill in the art to limit the force created 
between the cathode and the anode to less than about 0.3 Newtons/cm 2 in the electrostatic lens 
disclosed by Chen in order to provide for cheaper and easier manufacture. 

Regarding claims 36 and 37, Chen teaches the device as claimed (see rejection of claim 
29 above) but does not appear to specify the spot size being less than about 10 nm. However 
Chen teaches the manipulation of the various spacings of the lens and focusing electrodes to 
control and minimize the spot size. Further reducing the spot size allows for advantageously 
increasing resolution in the end device. Thus it would have been obvious to one of ordinary skill 
in the art to change the spacings of the plates to create a spot size being less than about 10 nm in 
the electrostatic lens disclosed by Chen in order to advantageously increase resolution in the end 
device. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Gibson et al. (US 5,557,596) discloses the use of FEDs in mass storage devices. 
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Kane et al. (US 5,191,217) discloses the use of a focus layer separated from the gate layer 
and charged with an independent power source. 

Shim et al. (US 6, 139,760) discloses the use of a focus layer between the gate layer and 
the anode layer. 

Jones (US 5,619,097) discloses the interchangeable use of Spindt type or Flat type 
emitters in a FED. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matt P Hodges whose telephone number is (703) 305-4015. The 
examiner can normally be reached on 7:30 AM to 4:00 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (703) 305-4794. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7382 for regular 
communications and (703) 308-7382 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
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